Measurements presented as mean (S.D.) from 20 replicates of simulations. Number of alleles at target sites (na) and in entire region (n), heterozygosity at target sites (HB) and linked neutral sites (HN), nucleotide diversity at target sites (B) and maximum at target sites (M) and at linked neutral sites (N), Total load (LT) and genetic load (LG), distribution of individual fitness (Distr) was either unimodal (U) or bimodal (B), strength of selection ( = B/N), ratio of nucleotide substitution rate at selected sites (B) or linked neutral sites (N). *  (B/N) at M = 0.04 was run with 50 replicates due to high variability. The number of dominant alleles defined by a high frequency (more than 1 %) through human worldwide populations; b : Due to larger number of chromosomes at examined class I, the number of dominant alleles were re-defined as detection from more than 100 individuals from more than 25 human populations; c : The diversities were calculated by using nucleotide substitutions in the PBR identified by Brown et al. (1993) Supplementary Figure S5 . Strong binders only (binding threshold 50 nM) show similar results to when 500 nM is used (as in Figure 1 of manuscript): relationship between MHC DRB1 pairwise distance at PBR (DPBR) of allele pairs with total number (union) of peptides bound in (a) all alleles (n =73), (b) group A alleles (n = 46), and (c) group B alleles (n = 27); or pathogens recognised in (d) all alleles,(e) group A alleles, and (f) group B alleles. The relationship between DPBR with proportion (joint) of (g -i) peptides bound or (j -l) pathogens recognised was also examined. Spearman r correlation coefficients and significance are presented in each graph; *** = p < 0.0001, n.s. = p > 0.05.
Supplementary
Supplementary Figure S6 . Boxplot of allele frequencies of individual DRB1 alleles from populations from SubSaharan Africa (n = 5), northern Africa (n = 7), Europe (n = 7) and Asia (n = 7). Frequencies were obtained from the allele frequency net database from populations listed in Supplementary Table S3 that have individual allele frequencies available.
Supplementary Figure S7 . Boxplot of cumulative allele frequencies of group A and group B DRB1 alleles (defined by Yoshiki and Satta, 2014) from populations from Sub-Saharan Africa (n = 16), northern Africa (n = 10), Europe (n = 16) and Asia (n = 16). We randomly divided alleles into alternative groups and found different patterns of cumulative allele frequencies: Group E (DRB1*01, 03, 04, 10, 12, 13, 16) versus Group F (DRB1*07, 09, 08, 11, 14, 15) and Group G (DRB1*01, 04, 08, 09, 12, 14, 15) versus Group H (DRB1*04, 04, 07, 10, 11, 13, 16) . These random divisions resulted in different allele frequency patterns compared to the groups A and B. 
